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^AUl^Efl^ rfO^ 7}^^A^ ^^*>^ ^l^fe 7}^D]lolEi 

^ ^ ^ *3rx\7} ?1\x\5\o] oit4. ¥r ^<*H -s-^jl- 

* ^*>7l trj-e.^, s^tM S.^-^, 7>^^<y cflolE^^ 

*r(NW 3^*1^ ^*Kr «o>^£r, ^^^1 ^-71 ^(L)^ #7] ^ ^ 

(N)-i- ^SJ-JL, ^7} iEE^iM^ w>^-£]c>l^ ^"a} ^(Nis=N"L)» ^^}~ ^ 
4, ^-7] S^t^ ^-^o] ^^^^o\]A] ^^}7)} ^^}^r #7) >y«3 ^ 

(Nis=N"L) ^^^^ ti>^-Al7l Jl, -^-71 ^#^0] ^-7] ^] «ofl # 

cg^o] A o > 7 | ^ ^(N)^ ^^^r Ir^Rr S^^. 



£ 6 
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{FLEXIBLE DATA RATE MATCHING METHOD AND APPARATUS USING SYMBOL INSERTION FOR DATA 
COMMUNICATION SYSTEMS} 



i 2^r £ 1^1 ^ 6j] «-J^ ^ ^t!\]<£ ^2:* SEA] ^ . 

£ 3^ IS-2000 ApcHH *)H*Rr ^ ^ ^ 
#^(FDRT) ^1^1 SAl^ 

5. 4^ 7]-^^ cIlolE^^^ ^^(FDRT) ^l^l £^} 

£ 5a tfl^l £ 5c^ ^a]^ 145} £ 3^1 SAjs] FDRT Ir^HH 

5. 6^r 41 Alkali n}^ 7}^ 3M^3l^-§: ^(FDRT) #^2) ^ ^ SL# 

£ 7^ *JaH<*I) 4^ 7}^ ^H^*}^ ^i^(FDRT) ^131 

£.a"|*}^ . 

34-4 






1020000039157 



2001/7/ 



<8> 



§1 ^lolE^^-t^ 7}^o\) ^ 



^tH^^^l^^ f^^iL^^aSDN: Intergrated Service Digital 
Network), t^HS €#sKDigital cellular) , JfJ^OT-f^ ^(W-CDMA: 

Wide band Code Division Multiple Access) UMTSCUniversal Mobile 

Telecommunications System), IMT( Internat ional Mobile Telecommuni cat ions) -2000 — 
W ^ ^ ^f-^H^M*! ^fl^JlS}- ^ <LS.±± ^3. ^-s. 
(convolut ional code)^- &<£^S.7)7} -M-g-s]^ -ii^-ir^f 3: A>-g-5]^T^-. o] 

3.7}9\ 7>^1^ 0]Ei£)W 0 l 

c11o]e^^^ ^(Flexible Data Rate Transmission: als> 'FDRT'S} ^ 

£ l£ ^B^ti] 3.7}$* «-jrjr}. aj^ ^ <y^*H o] 

B^^Hr yl7}^^(^^r JL^*§) 31 °1 El ^ ^ (Non Flexible Data Rate 
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Transmission)^ *fl^ £^olu}. 

<12> >y-7i £ i-l- ^ clMEl^-i: ^i#(Non FDRT) D^HH^ ^fl^^l 

^-f *fl^ Si El channel interleaver) 100°fl ^ 
# 42^- 4] # (Coded symbol)^ ^^1 L£r ^ 3.71 N4 ^ 3.711- 7^11 

"Q^^Sa^. ^, IS-2000°1H ^}-§-4^ RC (Radio configuration) IS-2000<H1 RC1, 
RC2, RC3, RC4, RC5, RC6, RC7, RC8, RC9 ^ i}<£^ #4^^ ^}-§-^>31 $X°- 

7ll^-£l^ 6\V\ ^oIe^ sflolEo>ol ^-g^ A}-g-£)$ch 

<13> ziE-lul- FDRT* A>-g-SrTr ^-^lfe -& 3<^1 w r 4 *fl^ o] B ^^ 100^1 

^-5lS* ^1:^1 ^7> *fl^ 1004 "rSr^MlS. N^S. f^^tj. JjLjr^ 

^31- ^ell^] ifl^l ^-Jiol a]m.o} ^ o. cy^^jolEl- eflolM R s ofl ^ ^}olf j^o] 

4. 

<14> £ 2^ til 7}&*$ cflolE^^-i: ^^(Non FDRT) W J-^H1 ZL^cflolE^ ^ w o v ^ 

<15> ;£ 2# #2:^, ^*fl (Physical channel)^ RC3^ z^]o]b\ 

(Data Rate)=19.2kbpsS. -M^sjSi^al 7HJ«]-tS, o]tifl ^ oiB^eJwl 100^) 3.71 N^r 
1536^>1 €4. ^ ^~g-*f7} tiHEil- c-lloiE-l 20kbpsS ^4^, «] y> 

^ ^M^^-ir ^ y o v ^-ir ^r-g-^ ^-r- 31 ?A^^§-t- 38.4kbpsS. #D=2:*lS. 
-s- 7H^4 ^^7)7} 2:71 ^ #(Negot i at ion) 4^ °fl A 1 ^^^4. ^t-W^ 20kbps iL4 
^ ^l^-i-ol 38.4kbps^»l7l nfl^-olT^. 
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<16> icfe}Ai 100^ 3.7)±± N=3072(=2*1536)S. 2^ ^7}^t}. ^ ^-Jl7l 

(Channel encoder) C^ls}*] ^^-)ofl ^^Ife cflo]E^ ^^^\ 20kbps x 

20msec ^f^l tfl^fe w| ^Mlfe ^ HHe-KNuII data)7 r #ifl ?H^( layer) 

<*U ^ ^^^14. 4^ N^-M ^ ^Ie^bI 371 #<HH (38.4-20)/38.4 = 47.92% 
7} ^ ell o] E-) ^ ^c^xIji ^l^^tq-. nJ-ej-A^t ^a] A]^.oflu]xl Es^^Hfe 47.92%^ °\] 
M*l?r ^^SlJI 1: *r\5&4. ^ ^°1 ^S^Itt ol-fKr ^7fl ti] 7}^^ 

cfM^^-ir ^ U^^l ^S^Hfe 1- sl 711 ^(Physical layer )°fl>H ^1^^: ^ dHfcl 
# *r Slfe ^°1 Si 71 nfl^-oltq-. ^ ^ a]^ ^(repetition) AS 

A>-g-§>elji ^fl£ ^7fl F-SCH^S^ife ^tK symbol combining)^- *k ^ Stlfe # 

A l A r^l 31^11 °> tr^h 
<i7> ^fl^ ^-5171 (Channel decoder )# -f-^W?! *H ojei^j. o^X) s^o] o] 

o^°> ^ ^ ^-S7l o^o^ ^-^^ y§j£ ^(Information symbol)^ 7}x)3L 
L1/L2S1 ^ Tll^o] ^el§f7ll ^^7fl>id ^<&°] ^^f. 

<18> olEifV til7>^^ ^H^^ ^*<H4^I ^-g: 7^A*}3.7.} 

?A°] ^7} FDRT«<H ^2i% ^}-g-*Rr a^bao] ^-^^ ^ 

^^^^HH « ^Jisf- ^(Channel coding scheme)^ ^^Jl^^# ^ 

ojjr Al^eflo^ 7fl^d*}7l ^Mt^ FDRT^H ^ <d^7} 

#^1 ^I^^Iji oicf. olsltr FDRT^S] A>-§-*Kr ^^^-517} 7d#^ 

3Efe 5Efe ^}-g-^rfe ^^(Concatenated code)2Hr # 

Tfl^Hl^l ^1 ^le^l ^4- ^ ^r^-i: Safe 3GPP(3rd 
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Generation Project Partnership 2) IS-2000^ ^1 °1 i(Air interf aceHH il 

£ ^34=^ ^ 4^11 ^d^HH ^SlS* ^o]Ei 



*>°<HI*1 ^H^rfe FDRT <gJL?)^£: 4^-4 ^ 7}^t}. 

<20> ^fl, ^1-^-^ «-Jr ^ ^Ir^HM^l A>^-S]fe FDRT'^^r ^-J^H^ 

^ -l^iL^Ei 7}^-^ ^<£& ^(Uniform puncturing) ^7]] 

IS-2000^ FDRT^^ ^^Ml^- Q£r 7}^o) 7)^2] FDRT^ 

% ^Tfl aj_g.^. ^7}- oj^ 
<2i> t-*fl, 7l^a] IS-20005] FDRT^^l ^-r-^lfe ^M*! 71-&3 0.5. FDRT1- 

u o v ^! (Repetition Scheme)-£-5. £Hr5r°i ^1^4 ^(puncturing patternHl 3.7]) 

^-foflH a^^l FDRT^# $1*fH*r -^3l7H>H ^3.0] o)] 

Ef 7}-g-^ ^(Uniform repet i t ion)^ * A r-g-*fl 6 > W. %i*fl£l 

IS-2000-^l FDRT^^ o)s^ ^ 7 }$o] ^5)*! 7 1^°] FDRT^^: 
i}i=L7fl *}-g-^- ^7} ^rf. 

<22> 31*)), 7 ^o] lS-2000^ FDRT 2.3. >y aV^ ( Symbo 1 repetition) & ^ 

31 FDRT* ^-g-^ ^ Sa-S-ollS ^1-«H^( Symbol repetition)^: ^ 



<19> 



tr^, ^ I&^b ^i^lr^-^-S^ ^H-^ 7l^ FDRT IH^, IS-2000 
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o]35L6\) Symbol puncturing)^: *l~8-*r^- ¥ #tH1 ^€ FDRT^-i: A l~g-^r 

31 o)sL o}*fl ^igo] 4^-£7> ^7>£]^ -g-7fl# ^qjl . 



^l-g-ir ^1^1 ^ IS-2000 ^r°<HH *)Wr^ FDRT t^^r ^ 

<24> *f Jl i&fe ^Ir^^l FDRT^^r ^M^HH 

^ £.5.^ ^<£& ^(Uniform puncturing) ^ # -S-^uf. e^ 

^fr^ °11: ^ ^Jlr ^l- vfl^ ^Jl^ ^3 o\)z\ 

^ Uniform puncturing)^ ^WU^-i- *r-8-*fe is}^ FDRT^ 

-S-^^l ^7fl IS-2000^1 FDRT^S] ^-^l^ -Sll^r >M-8-*M 

7l#^ FDRT^^r ^7]) ^.g.^- ^^.7} 01^ 



<23> 
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^ ^ ^ #*1* *ll^^Hl 9X^r. 
<26> ^ ^Ivf^ JfjL, EiJ±^-J: SL^r *I^1:^JL# ^-g-^Rr dl 

-fr^Ml ^*Rr 7>^dlolEi ^^-i: ^ ^ ^ t^^I 
<27> oleitlr ^-^^-i: ^«>7] ^ofl nj-s.^, ^l^vlH if-^i, 

7>^^<el ^H^^^l u\-S} 7>^S.m L7fl^l ^-Jl<>1 A]^^ JL^^ol ^E^^ EL 7} 
tfl-g-Sfe ^ ^(NHl ^*Rr ^U^r, #7] ^-^<H ^ 

(L)^- #71 ^(N)# S3^*>^, #7l =efl^ifl6fl>H ^S^^ ^Jlr#^ ^ 

(Nis=N-L)l- ^*Kr ^jij-, #7l Hed^tflsl ^Jl<H Aj^^A] $<|^}-7ll ^-ksKr 

#7| TjTgs} ^^#^1 ^(Nis=N"L) ^#^1 W}^-Al 7]J7, #71 

#7l if-s.o] #^S1<H ^3*f #7l ^(N)^ -g^M- #^*Rr 

€ ^^cf . # %2:*lJL-i- ^ ^.S-iM t^flA^ wjs. 4^ £^#ofl 

4. *>7H>H ^-g- ^^1 <&°], ^1 7]^ 2^ ^ 
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<29> ^30.5. -g^^H IS-2000 * r °<HH *lH*Kr ^ 

(repetition) ^ ^(puncturing) °fl FDRT W <H^ ^^Wi W. 

<30> 3-i: ^5: ^3, IS-2000 A}°<H>H ^H^b ^4 ^ ^Itr FDRT H 0 v ^^r 7] 

^-^iLS. FDRT ^ 2HH ^^lfe L^l ^a^o] ^o] nc1 -sJ-av 

^ ^ ^(Symbol Repetition) ^foltf. n}e}A] ^(symbol 

puncturing) 2147} A>-g-^^n> 7l^-^A^ M«fl^ ^(repetition) 2127} 
^1- ^ 2147} 7A°M. 
<3i> rt-^o. 0} ^ofl 3Vo>^}o^ Mtifl^l ^1- ti>^- ol^Lofl ^s]^. mlj^ A^O. ^ 

(LM-N)7fl^ ^I^jl;*} ^^o. x}-g-s-}^ FDRT^^ ^ , L7fl^ a] 

1:5.^ (N-L)7fl^ ^-ir-ir* ^ ( insert ion)*H ^jf^AsL N7^ ^«-gr 
*flS.£ FDRT^^- °1^} ^r°l ^-g-sl^ Afl^^- FDRT ^>^H1 n}€- 

<32> #7] £ 41- ^-S.7) (Encoder) 200-^ ^ JiCSource Information)^ 

^-^2}*}^, L7fl^ Jl<H #^th=h ^o\] *}€- FDRT ^ 230 ^ ^J" 

°H] o^j] ^-71 L7fl£] ^Irl-^ (N-L)7fl^ ^S}.^, N7fl<i| ^«-|; 

^^(Interleaver) 220^: #7] FDRT <S<$7] 230^S.^t\ % 

W. °1^} Afl-s-Tfl wJ-ai^ ^#0.^ £ 3^1 w}^- 

^ol Mull ^ w]-^-(M times Symbol repet i t ion)-g: ^--5. nfl-f IhTJ^ 

<33> *i#tr w}^} ^1 Mj-^ofl ix)-^ FDRT Ir^hgr L7fl^( ^-Jl^ ^"-i- o^^^ j1> 

34-11 
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9}B)£\V\ 3.7) m) ^^151^- ^"71 L7fl^ ^S.O] ^^o\) (N-L)7fl^ ^<%f>} 

^ ^th=h ^ FDRKSymbol insertion) Ir^H ^^1^^ <glL€{ 

<34> ^- ^r$o\) rcf^ <£ZL5^£- ^ *}^J- 4^1 ^*Rr ^^HH 

(N-L)^^ 4}-|~gr L7fl^ ^-JL^ A}oHl ^<g*H==. ^-g-^tf. iHlJsL tfl 

olB] Bfl I7kbps 6 lal, 5.5^ ^ °1 7} 20msec°ljl t ^fs^l: R=1/4<>H, ^^t.]- 

*fl^3l t-lHBi eflo]M7> 19.2kbps^JL 7>^*>^, ^>7l FDRT ^ 230^r [(19.2-17) 
>20 XL] 4)##-t- L7fl^ A>o] A>olofl €uf olnfl ^-^V yj-s}- ^-c] ^ 

^o] FDRT ^^M^r ^-S7loflA^ #^5)^ Jf-Jrc^ ofle^ ^- £7 ]. ^ 

M-^ =.£11 ^(^M:^) ^ 431-^] tfl*IH 7^ o-A>^>tq-^ s.^io] oi 7 l afl-g-^l, A o v 
7] FDRT 230^r ^rM-^ =^l^vfi^>H 7}^ ^-^^>7fl ^(Uniform Symbol 

Insertion) ^}<^o) fVu}. olE^&| a.7l ^-S^ ^1:^ ^ L^] ^^sj^ 

^€ -a-i-fil ^r7> ^^SlJl, <>H tcj-jq. ^>7l^ <S 2>^1 M-Ef^ u><2}- ^ FDRT ^ *M 
1- Jfltr s}sHl Ell: (parameters) 7} ^sqjz. sj^^o.^ 43 # ^ 

Sfl€(^ ^ ^ *«€)°1 ^€ ^^ltf. ^7H1^, zl^jl *}7)o))*) ^ ^<$<5H- ' 
^ tiV^-^ o^]^ ^^^^ A^ofl -fro}^ ^^ 7> 

<35> ^X\6\)6\) ^ FDRT <£JI51#^- >*§^>7H ^ ofl ^ A} 

-g-S)ir TEj-^-^E^-g; ^S]*>^ *>7l^ <£. l>-4 ^tq-. 
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IS. 1] 



Parameters 


^ 4] 


Nis=N-L 


^"^m ^ (^7lA] n >Lol^5., Nis^ 




L 


FDRTl;-§Ml «333*r <$%2\ 




N 


FDRT-i^HM a]^^ - 




Eacc 






(la, lb) 


Ib^r 1 <Ib <la9l 





<37> [a 2] 



Eacc= Ib*L 
m=l 

do wh i 1 e mL 

Eacc=Eacc-Ia*Nis; 

do whi le Eacc ^0 

repeat mth symbol 
Eacc=Eacc+Ia*L 

end do 

m=m+l 

end do 



<38> 4>7l <S. 2>^r >|UHH 14=. p DRT 01^^ u|Bf^]^ % 0_^. t o] ov 

'repeat mth symbol*-^ m«i^fl ^ £N^r^ ?A^r m 

^ ^^^1 ^ ^4-8: Eacc <0^1 'do while loop'^H 741^r*lH o]=^^^ > 

Eacc > 0°1 € *fl7>*| ^r^tf. #7l <gJL^^$) ^f$o] # m=L* r *l 'while 

loop'7} %■ N7fl^1 ^##^1 ^S^^cl-. N7fl^ FDRT Ir^l L7fl<q 

^-Jl<H °1 ^-S.^ ^#°11 (N-L)7fl^ >y ^^-J^*) 

A Jtt°14. ^7) <£. 2>°\) ^a]^ ^-^ofl 4^ FDRT ^Jis]^ ^ 64 

<39> ^ ( ^-7] <5> 2 >^11 «r^4 ^ ^S]^^ ^ wj-^i^- <y^^l M&(*>^ 
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^)^r *}-§-*fe VDRTCVariable Data Rate Transmission)^ T^ofl^ S>7fl A}-g-«i 
t 9X^r ?A°]t\. S^r ^7} w o^-^ ^3L°1 ^^r$] ^ ^WKr *&*HJ2.5., £ 

*1 tiV^-jz]- ^ofl o^fV FDRT «<HHH ^€ t Sfe ^ ^-Jl<H a^o] ^ 

ofl o]sfl ^MlS-lfe ^(consecutive puncturing)^ *|tfls. ^S^l & 

^rf. icj-^ o]o\) ^ ^2=.^^ ^*r*l £^f. 
<40> J$ 7 ] ^-r^o] ^Al^cH] n}-g. FDRT ^-g- cfl-i-§- ^7}^X\ 

CASE l)^r M=1<U ^-f , ^ «>4 0 1 ^-t- CASE 2)^ M=l,3<?] ?§^°}JL, CASE 3) 

^ M=3, ^ 3^ til-^-o] ^ z}-^ uf-Hf-Ecf. *}-g- c^l^l ojo^ 

^^1^1; (Ia,Ib)=(2,l)°l ^r-g-^ ?A°-^- 7>^^. 

<4i> CASE 1) 

<42> oje^ 4] -!yl;<£| 4 1 L=5, #^ ^l:^ *r N=55fJl 7}^*}^, 

4 1 Nis=N-L=5-5=0ol 07fl^ ^Sflo) ^-f , ^ -3-^- 

m=l,2,3,4,5^ tflsH ^ ^C^) sfl^°l cl, c2, c3, c4, c55. ^£)tt ^-f , ^ 
ti>^-5]fe ^-&^] ^^17} &-g-(No Repetition)# iL^Jl 5^. 4^ sga. nV^ sfl 
^ cl, c2, c3, c4, c5°fl ^-g-«fe ^ ^-Jl<H ^l^l N=57fl£] 

<43> 
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IS. 3] 





m=l 


m=2 


m=3 


m=4 


m=5 


Eacc=Eacc-Ia*Nis 
(Eacc=5) 


+5 


+5 


+5 


+5 


+5 


Eacc=Eacc+Ia*L 


NA 


NA 


NA 


NA 


NA 


Repetition 


No 


No 


No 


No 


No 


A]-M. HJ-S. 


cl 


c2 


c3 


c4 


c5 



<44> CASE 2) 

<45> <ga| « ^ ^^^9] ^ L =5, ^ ^ N=8 o]^ZL 7}^}^, ^(^4) 

m. ^ Nis=N-L=8-5=3^m. 57^ j^o} ^l-^-o] A>olofl 37 flo] ^ 

m=l, 2, 3,4,5^1 tfl^ ^1- sfl^o] c i >c i f c2 , c 3 ( c3, c4, c5,c5S 

iL^JL SW. tij-ji cl>clf c2t c3)C3( c4> c 5 )C 5o]] tfl 

-g-^-o} «. Jro] 4] 1-1- o] wV^- ^ ^ J7 ; tiV^- N=87fl^ ^##0] #^^cf. 
<46> [JE. 4] 





m=l 


tn=2 


m=3 


m=4 


.m=5 


Eacc=Eacc-Ia*Nis 
(Eacc=5) 


-1 


3 


-3 


1 


-5 


Eacc=Eacc+Ia*L 


9 


3 


7 




5 


Repet it ion 


Repet it ion 


| Repet it ion 


1 Repetition 


^ 


cl.cl 


c2 


c3,c3 


c4 


c5,c5 



<47> CASE 3) 

<48> 01^ jdj-^ Ai^-^o] ^ L=5( ^ ^lr#^ ^ N=155l-Jl 7}^*>^, ^ < a(^)€ 
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^^2] ^ Nis=N-L=15-5=10^1^. o}^. 57 flo} ^#0} A}o ]d)) 107 ^ ^ = 

m=l f 2,3,4,5°fl tfl^H ^(^^) ^^o] c l,cl,cl, c2,c2,c2, c3,c3,c3, 

c4.c4.c4, c5.c5.c5S ^-*r-# Ji^^rJl 9X^. nJ-sM #7l ^ ^ 

cl.cl.cl, c2.c2.c2, c3,c3,c3, c4,c4,c4, c5,c5,c5^ tfl-§-sH <^ ^5.°] ^^°] 
ti>^- ^5]j7, «>^- ^ej^ 1571] ^1 ^##0] 
<49> [S. 5] 





m=l 


m=2 


m=3 


m=4 


m=5 


Eacc=Eacc-Ia*Nis 
(Eacc=5) 


-15 


-15 


-15 


-15 


-15 



I Eacc=Eacc+Ia*L | -5, +5 | -5, +5 | -5, +5 | -5, +5 | -5, +5 



I Repetition [Repetition [Repetition | Repet i t i 



I ^^r #4 gflU I cl.cl.cl I c2,c2,c2 



c3,c3,c3 



Repetition [Repet itio 



c4,c4,c4 I c5,c5,c5 



^7) <& 5>°1H 5, +5^ 'do While Eacc <0'£] ^^i^l ^-^H Nested while loop 
€• ^5]^ Eacc&t^ ^^M*}. Nested while loop7> ^l^^ ^Ir^l 



##tr 5M*1, (Ia.Ib)fe (2,1)"?] 7H^}^t4. ael 

M", (Ia, lb) sHM^ ^^^r ^>-g-*}^ JS-^g^^MlCECC: Error Correction 

Code)^ ^-Hr^ ^=>I1 ^£ &^f. i}-5M ^^H^ ole^ ( Ia> 

lb) sl-eHl^ 4^ ^) ^r^r^r ^3L*\] 7> 

*151^- ^€ ^ $Ui=Kr *KH1 -£-^}<^> *vcf . (ia, ib) si-e^iEi^ >£ 
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<^*} 1HH initial offset_m & ^-S.°] ^Ir^^H D J1 ^ 

<52> l] 

Initial offset_m =Tlb*L / Ia*NisT= rdb/Ia)*(L/Nis)1 

<53> ^7) <^«H l>-ir %2^^^, (la, lb) J^-SHlE^ S:^^SLS-^\ ^ ^efl<y^ofl 

*\ ^7)a\) tiv^ a/Nis)^ ^^hh ^ sa^. 

<54> afl-i- -g-o^ Ib7} ^-f Initial offset_m^ I a 7]- ^7>^^- #i^}-JE.^, ^ 

ti}^-^ ^^-5] tt I£31<yiM <£°-S. ol^-^-cf. ojufl i a7 } Ib*Nis/L ^.cf 

^^M- ^o.^ Initial 0ffset_m£r ^€4. Ib sJ-e-MlEl 

Ia^ D-#fl Initial Offset_m# S^Hr Ia7> 7j^£}^ A oM lb sHiHE^ 

1 <Ib <Ia^ 3M- 7>^luf. Ia7> ^ lb&°] ^ 7 }^-+^ 

Initial 0ffset_m^r ^7}e}jl, Ib7> #4itHr-^- Initial 0ffset_m^l 
^1 <#7) Ib^ 3M- tiV^- ^-ir^l 3^ 7 A^ ^SL SX^-. 

<55> f>}7}2] <& 6>^r ^-71 CASE 1), 2), 3) ^4-°fl tfl ^ Initial Offsetjn^- 

<56> [a 6 ] 





CASE 1 


cash 2 


cash a 


M 


1.0 


1.6(=8/5) 


3.0(=15/5) 


Initial 0ffset_m 


[(l/2)*(5/0)] 


[(l/2)*(5/3)] 


[(l/2)*(5/10)] 






=[5/6]=l 


=[5/20]=l 


Repetit ion 


NA 


^ ^*fl ^t(DFl) 


* -Slr(m=l) 
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<57> £ 6€r 4l^HH 4^ FDRT ^ 51 ^f±- ^ojcf. o] 

S^fV *Jb1 Jl#^t Sa^i FDRT ^ L, FDRT 
Ir^HH >g«S] ^ N, (la, lb) ^^B]7> ^*]£t±3. 7>^§W. <>H1 4 

5} -^(^M ^ Nis=(N-L)°l ^>g£l7fl ^4. ^71 ^-J^ AlMoj 

^ L^: £ 45] ^M^l 200.2.3.^ FDRT -fr^- 230^-5. ^7>5]^ ^-Jl<>| 43 

^ ^lZL, #7l #^ ^ N^r FDRT ^ 230^. ^.Jf e-J ^lE-jsjti] 220°. 

S. °A7}5)^ ^^r^$\ ^14, ^-7] N ^ aJ- 7 } <?1E^^ 220^ a.7lo]l ^ A] ^o] 

^ 9X3- , EL7}°\] tfl-g-Sfe ^r(N)^ -H^iLS. ^^fl^l^. ^JE.^., 

-g- ^Aloflofl^fe. o]E^Wl tfl-g-*Rr >8 1; *r(N)°fl #7l L7fl£) ^-Jl 

^ 4ll:## ^^1^ ^ ^tf. 

<58> #7] £ 6-^ %^§>^ , a o V 7 ] ^o^^l Ib ^. L ^oifol Eacc 

3,71 sj- -g^^ ^^Vc)-. 4>7l Eacc ^ ^r°l (N-L) 

^ ^5)^ o_^>^ iir<>m. 602^1ofH^ 

^ Liiq- ^TiM- ^*1 o}Jf^- ^t^cf. m ^ ^ ^ ^-51^ a] 

~r LiL^ ^-7]i4 ^ ?ASLS. ^ijL, 604^^1^^^ #7] 601#7lHH 

^fl^ Eacc (la >Nis)^1 ##^t°.5.*l Eacc ^ <3 i= (update) 

<59> 605#?Hl*|fe- Aj-7] 6 04^7fl ofl ^ <$z\] o] Eacc o^.tl- ^-71 M- <^ w. 

1- ^r^rtb^-. #71 Es} Eacc 0^ ^7\^ ^1 ^ ^05. ^^-El^ 
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, ^ ^^olje^ Eacc &o] 0^.4 €• ^^Mlfe 606^1 <M # 7 1 1^ 

^7}a^ Jfjr^ >ai-^ ^11" ^^15- *13^:4. 1 f7}^ fl^l^ ^ JjL 

Jro^ Aj^-cfl tfl*j)*l;E. ^1-7] 603#7fl ^ 604#7fl3] ^^^}t11 ^ 

*K ^ ^ ^7}a1?1^a-1 c^jolE^ Eacc &o] Q£_t± Q 

^1 605^1^ ^afe H.efl<y tfl^ -^Jl^ ^^-#^1 c^Aj 

605^31^ ^-7] 603^HH *V =Efji|o] 5.^ Jf Jr<H 4J^#^ rfl^ s^o) 

^^-5. m, ^ m <L<?1 ?A°-S. ufl?}*l w}^-^ ^^^m-. 

^y] 605^711 °M ^7) ^31 o]M5} Eacc 0JH} ^1} ^ ^jAS. ^ 

^Ife ^-M^ 607#3HH ^Wfe m^i^ ^Ir-i: 608^HH^r ^7} 604 

^Hl^ ^^^1 Eacc ?H (la >L)^ ^ 7>^}^ Eacc <£n<>]^A\9]5L, ^7) 

605^31 ^l^^cf. 

^ ECCI- ^}JL ZL ^4*H <4^ AjM-ofl^ ti>^-Al^ ^ ^^o] 

607^ 7]1 ^ 608^7^ ti}^-^ ^-Oj-^l ^ B] ti}M-A]^ ^o]7}-# 

^^V;n nofl nj-e|- t^A| 7]^ sfl^t]:^-. °] s-| ^ A HH 

Si^lfl^ ^-Jl^ Aj^. # -oflAi ^7) 71^5) ^(NlS=N-L) ^^#o] ti> 

^JL, ^M^l Aj-7] tLJro] Aj^ofl ^£l^ Aj- 7 ] Al ^ 

(N)S] aj^^o] <^ #^^rf. o]^ Aj- 7] ti}a.£]^ = z]} «g ifl ofl ^ ^qj 
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<62> 5. 7~& £ ^AHlofl FDRT ^]o] £Al^ i^oluf. o] ^1 

^ ^-7] H 6°fl y>^- FDRT ^ ^#^r ^3 

<63> Aj- 7 j ^ 7*lH, EN^r •y^l^llrC Enable) Sa^a-}, EN^l 1 ^ sflM^ 

-i- ^*l*r^, EN=0<?1 ^-f^m ^fl^-l-^-ol ^^-^1 o£j7 oi^ 

^lW. ^1- 707^ EN=0<y ^-fofli- #^>cf ^S<H ^1" Ck# 

n^S. #^sj-jL, EN=1^] ^-fofl^ ^ ^S]^ a].h. Ck# «r^M §>u}- 

^ Jfj:^ 43 ^oj] tflsfl -^-7] en=i^] 41^^ Ik-ti^k ^ aj^. 

707^1 « ^oi]o]^- A}jr EN-cr Eacc <0^r 705S.^]^ 
^Isioluf. ^-7] ^^^-.705^ Eacc <0^^ 1# #^}JL, Eacc > 0^1^ 0-1- 

^7] 705^^ ^lJlfe ^ 701,702, 703-2. 5. S. 91 7} 

<64> ^ ^-rgo^ ^Al^oil n}^ FDRT £A]:g y}<4 ^o) y z)}*)^] 

(register) 701, ^^7} (subtracter ) 702, ^7] 703, ^7] ( inverter) 704, ^^-^ 
705, 7R>7] (adder) 706 ^ ^1: ^7) 707 S. ^^£f. 

<65> efl^l^Ei 701^r -8-71 FDRT ^*}7\ ^-g-s}^ ^71^-Alofl^ ^jsKlnitial 

value)"?! (Ib >L)^ Eacc T^-g- 5.^ (download)^ *H>* r Jl, 

7l 702^Bl ^]7>5]^ Eacc #^7] 702 ^ Aj- 7 ] ^]A£j 701^1 

<H 5^ Eacc &A^b1 (l a >Nis)£] ^ #^f^., ^HM^f# Eacc t^-S ^^]o]e 
2:71 ^-A] Aj-7] e^l^Bi 701^1 £ 6^1 601#7lH *fl#<5>JL #a]- 

7] 702°) 604^7^1^1 Sfl^i}. ^71 702^fE^ Eacc & 

^ 705^-^ #^a]jt 7 }- 0Al^<yofl 14^ tiV^7l 704^1 1A] Jio] 7$ 0-6]) 

34-20 



2001/7/ 

^U, ^^Itt ^r*M*l 

<66> ^7] 703-^ ^E]^53)A-1 (multiplexer)^ ^ , ^7H^ #-&7] 

702^^ Eacc ^ 705 ^ 7R>7l 706^-5. ^l^Ml^r 70.55. 

^ Ajjroi °MH# a]-^ e^oj] tcj-e). ^HW^o] ^ ^3]-^ ^71 
^MH-I: ^]i7|- 0^1 ^-f °T| ^197) 703-g: ^71 7025. ^-E^ ^ 705 ^ 7> 

^>7] 706^.5. 1°] 7}^V7l 706^-^E-H 705 ^ 7} 

#7) 706 G-S- ^tr4. 
<67> 705^ -Sd^M 703 °-5.^ #^<£ Eacc 0^.^- ^-^1 

^r^-^Jl, ^JlI- #^?Vq-. ^i^7l 703AS.^-E : | ^^o] Eacc OiLt}- 

^ Tj-fofl^ lA]5ll- n^^l ^ ^-t-^ O^lSt ^r^r 

^ 7055.^ Ai^ofl icfe} a]^- ti}^7l 707^r ^ ^ 4J-i^i- ^ 

°1 #^ ^£ ^ ^^^H #^^r ^£ 5^. 5&^r 7055.^ # 

^IJl^I 7032}- ti}^7l 7045] -g-^-o] ^l^^uf. 705^] 

6^ 605^:^1^1 ^^H] ^fl^-^cf. 
<68> 7^71 706£: ^7} 703^-5.^ Eacc (Ia>L)5| ^ 7}^}^ ^ 

^7} 703A5. ^tVcf. 7|-^>7l 706^ 7055.^21 #?^JL7} 1 

°H o}e}- Ai^7l 703^1 #^7l 7025^-tj^ #^a1Ji# # ^ oy^. 7%°-6\] 
7}7lb 5^5., £ 6^ 608#3H -&fl^4. 

<69> Xl^>X] 7l#?}- ifl-g-^ fUr^^M- ^l^lr^S^^ ^-S7loflAi # 

33*=- ^Ml<H ^Ir^l ofle^ ^-£71- S^«9(^-3L<H)xfl^l S.€- ^^o\) rfl«fl*l ^ 

O-^-cHr o_^Jf Ei 7>^^ ^<H*V ^(Uniform puncturing) ^E^r ^Utr 
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(Uniform repetition or Insert ion) -S-^f^ ^Jl^H FDRT^r^r vfl -§--§- ^^r^- 

711 3-8-* ^ 9Xn #o] £^ 8 <HH iL^°l j=ljt,§- 

R=l/3^1 E-l^J^HH f^S)^ ^-J^ ^Ir-i" ^ ^J-i- JjL-g. 3flElBl 

-f-^: Y^f , Z^f FDRT!- t}a.7fl ^j-g-^r ^ 

FDRTlr-lMl ^V^tt ^-71 7l^tr ifl-g-^ ^-g-tB}. , <^7H ^ 

^^Ir FDRT Ir^Ml ^^tt (Li, Ni)£] (l a i ; i bi ) sflsflulEl 

7> ^tf. #^ L=L1+L2+L3°M N=N1+N2+N3^ ^Tfl!- ^^tf. N-L7fl^ # 

7}7)IL Z}z|o] nf-ofl ojs. ^^-m *Rr E^if-Jro] ^^7fl^^ 

<*1) #S.°fl 4s} ^ ^ ^-ir^^r (Number of inserted Symbols)!- ^ 

^ ^ ^^-i- ^ ^ SU^. <i# #°1 411- ^ X^#°l ^a^V t| 

^-irSH-^l- ^7>a171ji q-o^l Y) Z ^1-51 ^ <£a.3.^ 

^ °1 el *HH)#£] tJt^o] a>-§-§>^ « jro} 

^W^^l 5.3. ol§ 2^3^-71 ^ ^^5} 4^ Ol 

&°] *r ^a1*>4. zLl-oll SO^fe- Li, Ni, Iai, Ibi# £ 

FDRT 1:^-^1 A cM 7]^?V ifl-g-^ ^ <|] ^JELiS. ^H^r ^^1^ 7)^ 

^ ^^^l^i^ ^ 313 Si ^1 aflofl ^*fl ^^r^M", ^ 1 £ 
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[^^^] 
[3^8" 1] 

= 3fl<yt|H i^.JI, 7>^^<?1 t-flolE^^^o]! ttj-ej. 7>^S]^ L7fl^ ^-Jl 

<H -3-M-§: °J °Jt^*l ifl-g-*Hr ^ 3^1** ^ 

iflofl^ ^(Nis=N-L)# ^*}^ 4*c34, 

^(Nis=N-L) ^]«-g: ^^JI, #7l ^Ir^l ^- 7 ] *S.o] ^^o\) 

#<$$6\ ^S]^ 4J-7I ^ ^(N)S1 -SlrM- M*Rr ^-g- ^^-^ ^ 
^ #7l ^ . 



2] 

<H 21^3*1 olE^H] 3L7H tfl-g-SHr ^ ^r(N)^l ^^1^171 «J- 

^r<H*l ^-S.o] $^°] -( L )^- ^-71 ^ -(N)-i- ^sKa, ^-7] lEE^ 

#7] zj- >9M«1| « al^Sl ^31^1 tfl^ ^}3KEacc)4 #7] 
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#7l 3l# ^^Hl 4^ Sfl^Rr %<&x}^ ^cB-Rr 

^ -9«<*ll #°JS]^ -=Md3*r #7l ^(N)^ #^}^ i^-i- 

^r^SLS. f>}±r #7l ^ . 



[3^* 3] 

tfl*(l #71 5.Efl<aiflofl>H ti>^-5l^^ /jffo] ^(Ni S =N-L)^- #71 S^l^olH 

^ *i*l|5. ^*^1 ^^11- ^ll^eHl^Oa)^ ^oJeL 

*}^r #71 ^ . 

[3^*8- 4] 

*112%H1 oiolA-1, ^-71 iL*}&(EaccH 0J±t} ^Tl^- ^ ^-fofl sfl^}^ «-^o] 

^M-i- ^3*Kr ^-g- f^'os s}^- #71 



[^Y# 5] 

^12#^1 9X°]*\, #71 ^efl^Lfl^ ^ ^ tLjro} ^^-ofl tUtV ^.^^(Eacc)^r # 

7l H^^H^ ^ Hj^flS. o^j-. ^^HHWlb)^ 

Jrc^ A]^-^^ ^( L )o| ^ TJjzfjsLA-l 3*fl*lfe ^ ^-^^ ^ #7] « c >^. 
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6] 

*H5*8-<*n si^h; % ^ ^-s.^ ^i- ^« ^^hi 

^dl^msl^ ^ ^^S- ^ ^"71 
7] 

flo^, ^-71 ti>^-^- 3J°_:sL ^##^r ^^l^ -4^, 

#7] tiV^-^- z}-zHl tflsfl ^.^^(Eacc)^ # 7 1 5.Bfl^vfl«=fl 

>H ^ >a-i:Sl ^^11- ^^Hr ^ll^^Bi(Ia)5|- ^-71 Aia.s.^ 

A oM _S_*>&o] o^cf ^-7^14 ^ ^ ^r^^m ^-f^^r SflWb 

43 M" 31 i&4*Kr iW^: ^8-2.3. ^7) 

8] 

<H ^^91 3L7H tfl-8-s>fe- ^1- ^-(NHl ^^17171 ^eq # 
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^7} ti>^-^r ^lr## *>42-X|7jj7, a o > 7 i a} -a 5} Al^^o] ^ JfJ: 

^ ^7} ^(N)^1 #^Rr ^711: i 

W# ^-^^ *Rr ^71 



10] 

i?-S.o] M^oj\ tfl^- ^^^(Eacc)# *i^Rr ^^e^, 

Z}- Jf Jrc^ ^M.o\] ^-7] n^^tflofl^ til^-5]o]^ ^"^l ^(Nis=N-L) 

14 #7l S^iM^ 3} «i^fl^ ti>^-^ o^] # 7^*}^ ^iji)-e)-^Ei(la)^ 

^"71 v-^o] ^^6\) tfl*v ^.^^(Eacc)-i- #^}:n. ^Mt^-I- 

sfe ^-5:<H ^1-^1 #§^Rr ^7l# iffl; ^ ^7l 

[3^*8- 11] 



9] 
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7} =efl^vfl^l>H ^ ^€ ^H^m ^*Kr ^l24^-^l^(Ib)^ #7l 



12] 

mo^} 91°]*\, ^ ^ °1^ M-^^l ¥-3L°\ ^-ir# ^^Hl 

-^V&^r #7l oil ^ 44^ -i: ^J^L *V^r ^7} 

13] 

*fl8*M ^€ 4J« tfl«fl, ^-71 Tfl^fofl 

^ti 31^ -2.*l-3J!;(Eacc)4 ^1 ^ w}*})^. ^*1« 

*r ^lln)-sf^Bi(Ia)^- ^-71 ^-S.o] - (L )o^ ^ yRV^-j^ 7 }^V 
^41- SL*}&CLS-S<] ^7} #^§Rr 7>^7ll- 

4>7l ^71 ^dlolEsJ SLX}&°\] ^Jl^ 31^}<*1 
tiV^-Al^ ^joi^l- ^*Kr ?A-^ ^£.3. «fe ^-71 

[3^8- 14] 

^]13%H1 clo^, ^-71 ^-71 i^itol OiLt} ^ ^ 

71 #*|. 
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15] 

*)]13^H1 ^71 ^>7l ##-*f^ AH HLtt ^"71 7>^7lSf ^>7] ^ 

^J^SL ^^H] -g-^^H ^71 7>^}7l^- ^-71 A>ol^- ^^A]7)^ ^ Jf-^iL 

S- ^fe ^-7} . 
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[51 1] 



c[n] — 
[0.1-1] 



-►d[n] 

[0..N-1] 



[51 2] 



r C[n] , 
[0..L-1] 
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4] 




[£- 5a] 



c5 



REPEATED STMBOL 
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[Si 5b] 



REPEATED STMBOL 



[£ 5c] 



fcsjg REPEATED STMBOL 



6] 
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[51 7] 



Q 




is 3 £ 

flH> ^ 12 

J2 HI 

P.? £ 



0> 
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